CAIR-1/BAG-3 modulates cell adhesion and migration by downregulating activity of focal adhesion proteins.
CAIR-1/BAG-3 is a stress and survival protein that has been shown to bind SH3 domain-containing proteins through its proline-rich (PXXP) domain. Because stress and survival pathways are active during invasion and metastasis, we hypothesized that CAIR-1 is a regulator of signaling pathways that modulate cell adhesion and migration. MDA-435 human breast carcinoma cells were stably transfected with full-length CAIR-1 (FL) or a proline-rich domain deleted mutant (dPXXP). FL cells migrated poorly through collagen IV-coated filters to serum (14% of control, p=0.0004), whereas migration of dPXXP cells was more robust (228%, p=0.00001). Adhesion to collagen IV-coated surfaces was reduced in FL cells and augmented in dPXXP cells (FL 64%, p=0.03; dPXXP 138%, p=0.01). Rhodamine-phalloidin staining highlighted more stress fibers and thicker filopodial protrusions in dPXXP cells. Fewer focal adhesions were also seen in FL cells. A reduction in tyrosine phosphorylation of focal adhesion kinase (FAK) and paxillin occurred in FL cells under these conditions. In contrast, increased FAK and paxillin phosphorylation was documented in dPXXP cells. Differential FAK phosphorylation occurred at the major autophosphorylation site Y(397) and Src phosphorylation site Y(861). Concordant with these findings, there was decreased interaction between FAK and its downstream partners p(130)Cas and Crk observed in FL cells but not in dPXXP cells. These results collectively indicate that CAIR-1 may negatively regulate adhesion, focal adhesion assembly, signaling, and migration via its PXXP domain.